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To the City Council of Worcester : 

In accordance with the provisions of the City Ordinances^ 
your committee would herein respectfully submit their annual 
report for the year ending Nov. 30, 1893 ; together with the 
annual reports of the City Engineer, the Water Commissioner, 
and the Water Eegistrar to the committee. 

The details of the different branches of the water department 
are fully and carefully analyzed in the reports of these three 
officers, and your committee will touch upon them only in a 
general way. 

Last winter opened with the work at the Holden reservoir in 
an unfinished condition, and with the opening of spring the 
finishing touches were made, and with the clearing of the basin 
of vegetable growth, during the season of low water in the sum- 
mer, the city has now an almost inexhaustible supply of the 
purest water from two independent water-sheds. 

It has been the policy of former committees to take a liberal 
•view of the extension of the water service, and believing that at 
least a part of the rapid growth of our city is^due to a wise ex- 
•tension of that service, your committee has granted petitions for 
.five and nine- tenths miles of new mains. 
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No pipe for street main service has been laid less than six 
inch, and in most cases it has been eight and twelve, thus indors- 
ing the commissioner's plans for a *' greater Worcester." 

On the petition of the board of engineers of the fire depart- 
ment, large high service mains, with ample hydrants, have been 
laid in the streets in the rear of the business blocks from Ex- 
change street to Bigelow court, and a system of branch mains 
with hydrants to protect the rear of the business section from 
C%athaiii to Elm streets. 

The pressure on the high service at the City Hall dur- 
ing the day shows marked and rapid fluctuations from ninety 
pounds to one hundred and sixty pounds, showing that the de- 
mand is greater than the capacity of the pipe to deliver and main- 
tain at a reasonably uniform pressure. 

Your committee, therefore, heartily approve of the recom- 
mendation of the commissioner to lay another main from Lynde 
brook dam to the city, making a loop of the high service. Its 
advantages may be summed up as follows : 

First. It will supply the fast increasing demands for high 
service for a long time to come. 

Second. It will maintain a uniform pressure at all times and 
prevent a large part of the water hammer, now quite trou)^- 
mme in places. 

Third. It will nearly double the effective fire service in case 
of a large number of streams at a large fire. 

Fourth. It will prevent the shutting off of water from a lai^ge 
portion of the city in case of repairs or connections to the single 
main now in service. 

As reported by Mr. Brady, nearly six miles of old cement 
lined pipe have been replaced this year, and this policy should 
be faithfully carried out until the last of it is replaced. 

The need of a more systematic and careful method of testing 
and regulating the meters is very well presented in the report 
of your registrar, aJid with the prospect of an entire revision of 
tite ordinances in the near future, your careful consid^ution is 
respectfully requested. Your careful attention is also urged to 
tbe other recommendations of the registrar, commissioner and 
efigineer. These oiicers have given these matters mu<dL 
thought and study, and a wise consideration of tiaeir suggestiOBiB 
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would be of advantage to the city and to this department. 

In closing, we wish to bear testimony to the honest, conscien- 
tious and pains-taking work of the officers whose reports we 
have quoted and which we now submit. 

We believe the work of the water department to be faithfully,, 
carefully and economically executed. 

BespectfuUy submitted. 

HBNBT A. MAESH,. 
W. C. JEWBTT, 
C. H. PINKHAM, 
I. B. OOMINS, 
GBO. M. EICB, 2nd, 
WILLIAM H. BUENSy 
JOHN P. PAT. 



REPORT OF THE WATER COMMISSIONER 



To the Joint Standing Committee on Water: — 

Obvtlehen : — ^I herewith present my eighth annaal report as 
Water Commissioner, for the year ending November dOth, 1893. 

Besebyoiks. 

The water sapply from the Lynde brook reservoir has been 
of good quality throughout the year. The drafts from this 
source of supply, owing to increasing consumption, and the 
long period of draught during the summer months, reduced the 
level from the overflow line. May 24th, to a point fifteen feet be- 
low, at the date of this report. 

This low stage of the water uncovered a large area of the 
flowage surface, which was used to advantage in removing veg- 
etable matter and stumps from the uncovered bottom, making a 
decided improvement in the condition of the reservoir. 

HOLDEN STOBAGB BeSEBVOIB. 

The dam to provide larger storage capacity at this reservoir 
was completed last year, except the grading on loam and seed- 
ing the top and back slope to the dam, which, owing to the late- 
ness of the season, was not done until early the present year. 

A force of men and teams has been employed during the sea- 
son clearing the grounds around the reservoirs, and the uncov- 
ered surface up to the highest flowage line, of brush, stumps 
and objectionable material, and covering the muck and swampy 
places with gravel to a depth sufficient to prevent pollution from 



WATER COMMISSIONER. 7 

this source, adding mach to the good appearance of the reservoir 
and grounds adjoining the same. This work is nearly completed, 
and with all the farm buildings owned by the city, removed 
from the grounds near the reservoir early the coming season, 
this water supply will equal in purity that of Lynde brook. 

The distributing reservoirs, connected with the water works, 
are in good condition. > 

The rainfall for^the year at the Lynde brook and Holden res- 
ervoirs will be found in the following tables. 
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Cbmbnt-Lined Main Fipb m Use Novbmbeb 80, 1893. 





2" 


8" 


4" 


6" 


8" 


10" 


12" 


16" 
3,611 


18" 
1,980 


20" 
1,066 


Total 


1864 




687 








6,386 


12,6B9 


1865 


144 




2,861 


1,183 


1,623 






776 






6,477 


1866 


100 








1,680 






971 






2,761 


1867 




647 


27 


609 


207 












1,480 


1868 


149 




4,864 
















6,013 


1869 


1,616 




1,339 




266 












3,220 


1870 • 


190 




6,316 


2,828 


2,376 












10,709 


1871 


116 




1,796 


2,070 


2,476 












6,466 


1872 






668 


904 






2,000 








3,472 


1873 






814 


6,206 


4,407 












11,426 


1874 






422 


1,671 


1,073 












3,066 


1876 








287 














287 


1877 










100 












100 


1880 


2,314 
.438 










1,363 
1,363 




6,268 
.996 


1,980 
.376 




1,363 


Total feet, 


647 
.122 


18,683 


16,647 


14,106 


7,336 


1,066 
.20 


68,379 


'' miles 


3.638 


2.963 


2.671 


.266 


1.389 


12.95 



Sbbvice Pipes Laid to November 30, 1893. 





Fob City. 


Fob Individuals. 


No. 














Feet. 


Miles. 


Feet. 


Miles. 




Prior to 1883 


186,618.68 


25.866 


134,321.62 


26.438 


6,908 


1883 


9,237.1 


1.749 


12,315.1 


2.332 


459 


1884 


9,807.5 


1.857 


14,897.42 


2.821 


458 


1886 


7,366.6 


1.395 


12,822.9 


2.428 


366 


1886 


8,673.58 


1.642 


14,029.58 


2.657 


438 


1887 


9,674 


1.882 


11,418.25 


2.162 


469 


1888 


8,814.75 


1.669 


13,872 


2.627 


431 


1889 


10,021.75 


1.898 


11,264.5 


2.133 


472 


1890 


9,300.58 


1.761 


13,972.9 


2.644 


449 


1891 


9,307.5 


1.762 


14,276.66 


2.704 


483 


1892 


10,012.58 


1.896 


12,803.25 


2.424 


506 


1893 


8,616.25 


1.631 


11,064 


2.095 


480 




237,350.77 


44.94 


277,058.08 


52.46 


10,869 
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Pipe Lines. 

The main line of pipe, from the Holden reservoir to the city, 
is in good condition and ample in size to supply the demand for 
many years to come. With the large annual increase in the use 
of water from the Lynde brook high service system, the present 
main line of twenty- inch cast iron pipe is inadequate to furnish 
satisfactory pressure and service in the business section of the 
city, and in order to improve this service an additional line of 
main pipe should be laid from the reservoir to the city, through 
Hain street or Pai'k avenue, to intersect with the high service 
mains as now laid. 

The rapid growth of the city, particlilarly in the northern and 
western sections, owing to their elevation, must be sup- 
plied from the high service system in the near future, and re- 
quire that action with reference to extending and improving this 
system should be taken by the committee at an early date. 

The twelve-inch low service main line of cement pipe between 
Lynde brook and Hunt reservoir is in poor condition ; also, 
the twenty, eighteen, and sixteen-inch cement pipe between 
Hunt reservoir and Montague street, a part of which, by reason 
of change in location of Leicester street, is not within the pres- 
ent street line and should be abandoned, and a line of twenty- 
inch cast iron pipe substituted therefor. 

This line, when completed to the Lynde brook reservoir, should 
be connected to the high service system, thus forming the new 
line of high service recommended in this report. 

This line would also supply the amount of low service required 
from any point along the line through a pressure regulating 
valve. A part of this line should be laid the coming year. 

CONSTEUOTION. 

In my last report I called the attention of the committee to 
the demand for extensions to main lines of water pipe in grow- 
ing sections of the city, many of which were quite liberally sup- 
plied during the past season. This demand continues, and in 
order to meet the same, a larger appropriation will be required 
the coming year. 
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The length of pipe laid in extending main lines of pipe daring 
the year is 31,548 feet, or 5.9 miles. 

The length of pipe laid in place of old cement pipe taken oat 
daring the year is 29,735 feet, or 5.6 miles. 

The number of hydrants added daring the year, 120. Total 
namber owned by the city, 1,159 ; private hydrants, 111. Total 
namber connected with the water works, 1,270. For details of 
the work done by the department daring the year in extending 
main lines of water pipe and replacing old cement lined pix>e 
with cast iron pipe, with the amoant and size of pipe laid in 
each street, also sizes and kinds of hydrants and gates added 
daring the year, will be foand in the tables which are incladed 
in this report. 

Beoommendations. 

The following recommendations are respectfally presented for 
your consideration : 

First. That a line of twenty-inch cast-iron pipe be laid in 
Leicester street, from Montagae street to Lynde brook reservoir, 
to replace the low service cement lined main pipe in that locality, 
and that when completed to be connected to the high service 
system. 

Second. That the policy of taking out the old cement lined 
main pipe and replacing it with cast iron pipe of larger capacity 
be continaed until all of it is removed. 

Third. That some action be taken by the committee in rela- 
tion to the subject of a revenue being paid this department for 
hydrant service, sufficient, at least, to cover the cost of repairs 
and maintenance. 

The attention of the committee is also called to the necessity 
of some action being taken in regard to location for main lines 
of high service pipe in the principal business sections of the 
city. These lines are called for, and extended to a considerable 
amount each year, and much remains yet to be done in this 
direction, and in order that these lines may be extended and 
occupy their proper place in the streets, it is important that this 
matter be considered in connection with the granting of locations 
for underground conduits. 
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Elevation of Rbservoies above Main Street at City 

Hall. 

Lynde Brook Reservoir. 



RoUway, 




347.67 feet. 


Top of dam, 




351.67 " 


Bottom of pipe, 


r 


310.27 '' 


Holden Storage Reservoir 


. 


EoUway, 




269.88 feet. 


Top of dam, 




274.88 <* 


Bottom of pipe, 




239.78 '' 


Holden Distributing 


Reservoir, 


EoUway, 




111. feet. 


Top of dam. 




182. '' 


Bottom of supply pipe. 




168.45 '' 


Bottom of waste pipe. 




167.75 '' 


Bell pond, surface of water. 




185.5 '' 


Hunt reservoir. 




111. '' 


Elevation of Main street at 


City 




Hall above tide water. 




481. '' 


Water pressure at City Hall, 


high 




service. 




150 pounds. 


Water pressure at City Hall, 


low 




service. 




70 '' 



Sebvioe Pipes. 

Four hundred and twenty-nine (429) applications for service 
pipe have been received ; all but nine of these have been put in, 
and ten left from last year have been acted upon, making 430 
added during the year. These required 8,616 feet of pipe at 
an expense to the city of $4,462.14 and 11,064 feet for individ- 
uals, at an expense of $5,268.73. This includes pipe varying 
in size from f inch to six inches, and supplies water for use in 
dwellings, shops, motors, elevators, and stand pipes for fire 
purposes. 
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Forty-eight Hervice pii>e8 have been changed either for larger 
size^ or to replace those filled with rust, for which 781 feet of 
pipe were laid at an expense to the city of $474, and 2,058 feet 
for individuals, at an exx>ense of $738.58. 

Nine thousand, five hundred and seventy-six (9,576) feet of 
temporary mains have been laid, the x>er8ons thus supplied pay- 
ing the expense of trenchiog and laying, and for pipe exceeding 
100 feet. 

One thousand, eight hundred and seventy-five and one-half 
(1,875^) tons of pipe from B. D. Wood & Co., of Philadelphia, 
Pa., and forty-seven (47) tons of castings from Holyoke Machine 
Co., were received duriog the year. 

Value of stock and tools on hand Nov. 30, 1803, $41,883.58. 

Bills have been rendered to the city treasurer to the number 
of 1,754, amounting to $23,348.43. Number of abatements, 
twenty, amounting to $142.61. Amount of bills in hands of the 
treasurer, November 30, 1893, $4,377.08. Amount collected 
during the year, $23,466.^3. 

BespectfuUy submitted. 

JOHN G. BEADY, 

Worcester, Dec. 20, 1893. Water Commissioner. 



REPORT OF THE WATER REGISTRAR. 



To the Joint Standing Committee on Water: — 

Gentlemen : — ^In compliance with the ordinance relating to 
water ^ I herewith submit my tenth annual report as water 
registrar. 

Foar hundred and twenty-eight (428) applications for water 
were received during the year and placed in the hands of the 
commissioners. 

The following bills for water were given to the city treasurer 
for collection : 

For metered water, 19,282 bills, amounting to $181,844 22 

For annual rates, 1,178 bills, amounting to 14,119 91 

Total, 20,460 Total amount, $195,964 18 

This shows an increase for the past year of 948 bills and in 
money $23,037.85. 

Total amount of revenue received for the year ending Novem- 
ber 30, 1893, $185,564.63. Of this amount $3,019.56 was from 
uncollected bills in the hands of the treasurer Kovember 30, 
1892. 

The amount of uncollected bills in the hands of the city treas- 
urer November 30, 1893, was'$10,673.44. 

During the year the sum of $2,745.63 has been deducted from 
the amount charged for water rates and metered water, owing to 
changes from annual to metered rates, vacant tenements and 
adjustments of bills of water takers. 

Financial Statement. 

The quantity of measured water furnished during the year 
ending November 30, 1893, including water used for street 
sprinkling, was as follows : 
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WATER REGISTRAR. 



From September, 1892, to March, 1893, 
Prom March, 1893, to September, 1893, 

Total, 



519,523,032 gallons. 
639,787,610 " 



1,059,310,642 



The nnmber o! new meters set during the year was 469, mak- 
ing the total number now in use 9,991. 

Classification of Meters. 



Kinds. 










SiZKS. 










»" 


1" 

167 

286 

2 

19 

• • 

• • 

• • 

26 

• • 

• • 

600 


1" 

13 
135 

• • 
« • 

• • 

• • 

1 
1 

• « 

• • 

160 


li" 

• • 

111 

• • 

• « 

• t 

• • 
 • 

1 

. . 

112 


2'/ 

6 
143 

• • 

• • 

• • 

• • 

1 
2 

• • 

• • 

152 


3" 

• • 

67 

1 

• • 

• • 
> • 

3 

m • 

• • 

• • 

71 


4" 

1 
18 

•  

• • 

• * 

4 

1 

• • 

24 


6" 

• • 

5 

 • 

• • 

• • 

• • 

1 

• • 

• • 

• • 

6 


8'' 

• • 

1 

1 


Total. 


B. and F. Pisto 
Union Rotary 
Crown .... 
Deeper . . . 
Daplex .... 
Empire . . . 
Qem .... 
Hersey . . . 
Shedd. . . . 
Worthington . 


"i 






1179 

6636 

16 

805 

2 

2 

2 

332 

2 

1 


1366 

7401 

18 

824 

2 

2 

12 

363 

2 

1 


Total 


8975 


9991 



Nineteen new elevators were put in the past year, fourteen on 
high service and five on low service, making the number now in 
use on high service 128, and on low service 130, a total of 258. 

FINANCIAL STATEMENT. 



Construction Account. 

Receipts, balance November 30, 1892, 
Appropriation, 

Received for labor, meter pipes and fittings. 

Expended, 
Balance, November 30, 1893, 



$4,454 50 
50,000 00 

$54,454 50 
23,466 93 

$77,921 43 
67,222 34 



$10,699 09 
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Maintenance Account. 

Received for asseBsment for water, 1892, $3,019 56 

Received for assessment for water, 1893, 182,545 07 

(^185,564 63 
Expended 

Interest on water loan, , $60,750 00 

Transferred to sinking fands, 1,500 00 

$62,250 00 
Cement pipe taken out and replaced with cast iron, $37,414 24 
Management and repairs, 29,569 22 

$66,983 46 

$129,233 46 
Balance unexpended, transferred to sinking 

fund, $56,331 17 

A large number of uncollected bills remain in the hands of 
the city treasurer. Most of these bills are due from the un- 
-employed who have heretofore paid their bills promptly, but at 
present find themselves unable to do so. These people have 
asked for more time, which has been granted them, and in no 
instance has water been shut ofi this winter for non-payment of 
water bills. This is in accordance with a vote passed by the 
'Committee November 24, 1893, authorizing the registrar to ex- 
ercise his judgment in relation to shutting ofi water for the 
non-payment of bills. 

It is possible and probable that in a very few instances, I may 
have been imposed upon. Allowing that to be the case, it is 
much better than that one worthy person should be shut ofi. 

I have no doubt the entire amount will be collected when 
business revives. 

Bates. 

Ko change in water rates has been made during the year. In 
former reports I have recommended a change in rates to manu- 
facturers, and that all should pay the same rate regardless of 
the quantity used. Under the present financial condition of the 
-department I fail to see how these results can be obtained. No 
money, that is raised by taxation, is appropriated by the city for 
the extension of water mains. All money used by the depart- 
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ment for that purpose is obtained by loans. The present rev- 
enue of the department will, for the next few years, be entirely 
absorbed by reason of the replacing of cement lined pipe with 
cast iron, and also the interest and sinking fund account. All 
«of this must be paid for from the water revenue. During the 
year about $55,000 has been expended in the extension of water 
mains, and in no single instance has this extension been made 
where any revenue will be received by the water department for 
several years to come. I fail to see under these circumstances 
how rates can be reduced without causing a deficit in the water 
department which would have to be met by direct taxation. 

By a comparison of the figures of the water department of 1883 
with 1893, it will be observed that the business of the depart- 
ment has doubled since 1883. 

1883. 1893. 
No. of meters in use, 6,197 No. of meters in use, 9,991 
Services, 6,367 Services, 10,919 
Metered water bills, 9,795 Metered water bills, 19,282 
Annual rates, 1,986 Annual rates, 1,178 
Total number bills, 11,777 Total number bills, 20,46a 
Metered water fur- Metered water fur- 
nished (gals.), 436,916,007 nished (gals.), 1,069,310,642 

Twenty-one hundred and fifty notices have been sent during 
tiie year to water takers, notifying them of an excessive use of 
water on their premises. While there is no ordinance or rule of 
the committee requiring this to be done, I am of the opinion that 
it is for the best interest of the water takers as well as the de- 
partment, as it saves much friction when large bills are ren- 
dered. 

EespectfuUy submitted. 

GBOEGE E. BATCHELDER, 

Water Registrar, 



REPORT OF THE CITY ENGINEER, 



To the Joint Standing Committee on Water: — 

In accordance with chapter 17, section 1, of the City Ordi- 
nances, I have inspected the reservoirs at frequent intervals, and 
the very satisfactory condition of the basins, together with ap- 
purtenances, attests to the careful management bestowed. 

The comjjletion of the dam at the Holden res3rvoir, at the be- 
ginning of the year, allowed the duty of impounding the spring 
freshets, and on the 20th day of March the reservoir was filled. 
This large storage proved of inestimable value, for during the 
months of June, July, August and September the records kept 
at the reseiToir show but 8.30 inches of rainfall, an amount 
which is nearly forty per cent, less than the least recorded pre- 
vious quantity during the same period, since the reservoir came 
into the city's possession. Similar results are shown at the 
reservoir at Leicester, the records showing 9.56 inches of rain- 
fall, and yet the amount of water available at the end of the 
fourth montii was above four months' supply. There being two 
sources from which the supply is drawn, the question often 
arises, what proportion of the low service is drawn from either 
reservoir ! and with the rapidly growing tendency to adapt the 
entire supply from Leicester to the needs of the high service, 
this question becomes of importance. Measures should be taken 
to determine the demands made upon the Holden service, and a 
further consideration as to the yield from this shed should re- 
ceive immediate attention, to become of value in the future 
development. As a means of obtaining these different measure- 
ments I respectfully refer to your consideration the desirability 
of placing a Venturi meter upon the pipe line at Holden. In 
connection with the storage capacity of this reservoir, I desire 
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to call your attentioD to the anfinished table designed to show 
the number of gallons stored in the basin. During the winter 
following the completion of the former reservoir, considerable 
labor and expense was incurred in procuring the necessary data 
and subsequent formation of a table, showing at a glance the 
number of gallons stored at any depth below the raceway. 
Measurements and levels were then taken in anticipation of the 
enlargement of the reservoir, now accomplished, and the com- 
pletion of this table to the present needs being primarily of cal- 
culiation. 

I respectfully recommend that this necessary and important 
matter receive your consideration. 

Thanking the committee for the courtesy received, and ac- 
knowledgii)g my indebtedness to the water commissioner, Mr. 
Brady, and the registrar, Mr. Batchelder, this report is most 
respectfully submitted. 

F. A. MoCLUEE, 

City Engineer. 
Worcester, Mass., Dec. 6th, 1893. 
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ANNUAL REPORT 



OF THE 



COMMITTEE ON WATER. 



December 20, 1894. 



The Joint StandiDg Committee on Water would herein 
respectfully submit their annual report for the year ending 
November 30th, 1894 ; together with the annual reports of 
the City Engineer, the Water Commissioner, and the Water 
Registrar made to this Committee. 

For details regarding this department, you are referred to 
the accompanying reports of the above named officials. 

The exceptionally light precipitation of the past year has not 
only greatly exercised this Committee, but what is of far more 
consequence, has been one cause of nearly exhausting the sup- 
ply of water in one of our reservoirs, and necessitated the 
securing of a temporary supply from another source to tide over 
till the spring. 

The present status of water supply has* convinced not only 
the Committee, but also all who have investigated the matter, 
that the supposition, which has prevailed heretofore, that we 
had an ample supply for years to come was not founded on fact. 

It is true that with a modified system that would enable us 
to fill Hunt's reservoir from Holden, that we might equalize the 
draft upon the two reservoirs to prevent the exhaustion of one 
against the other ; still the fact remains, that we have at present 
in Holden but a moderate supply for the coming months till its 
repletion may be expected from the spring rains. 



4 REPORT OF COMMITTEE ON WATER. 

The question of a future supply is not only a momentous sub- 
ject, but withal a very complicated one. 

It will be readily conceded that what would be an ample sup- 
ply of water five years hence is a problem that could be but 
imperfectly answered even when one knew the extent to which 
I the city would grow in that time, and the consequent demand 
for water be increased. 

In considering this question, the growth of the city must 
ever be borne in mind, as well as the variation in precipitation 
from year to year. Provision must be made for the maximum 
draft in periods of least yield, as otherwise the system would 
fail at the most critical time. 

Too great reliance should not be placed upon the ability to 
store water against a dry year, as statistics show we are more 
liable to have a period of dry years than to have but one be- 
tween two wet years. 

The fact that Lynde Brook reservoir was full a year and a 
half ago and is now nearly empty, is proof positive that the 
present draft on it is beyond its capacity. 

The remedy recommended by this Committee is a speedy de- 
velopment of the low service system by building the dam at 
Seagrave's privilege in accordance with the plans already made 
for that system, thus preparing that system for the increased 
draft that must be made upon it. 

The extension of the pipe line at Foster distributing reser- 
voir to the upper dam so that Hunt's reservoir can be filled 
from Hoi den. 

The removal of alt cement lined pipes as speedily as can be, 
in accordance with the custom that has prevailed for the past 
few years. 

The substitution of low service for high wherever the pres- 
sure of the former is sufficient to do the work. 

The completion of this work would enable those in charge to 
adjust the distribution of the water in accordance with the needs 
of each service. Something that is impractical under the pres- 
ent arrangements. 
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It is probable that under such conditions and in ordinary 
years, the present supply will be adequate for our present 
needs, but who shall say that we will not have another dry year, 
or that the city will not grow to greater needs, and the latter 
faster than the water can be found to satisfy it, unless immedi- 
ate steps are taken in the matter ? 

It is not safe to assume that that will not be true, and as ac- 
cording to the figures submitted by the City Engineer, our total 
yield from our present water sheds is but 1,700,000,000 gallons 
in a dry year, and as according to the records of the Water 
Eegistrar, there was a draft of 1,800,000,000 this year, it is 
easy to see that the conditions may be such that we may not 
only be unable to fill our nearly depleted reservoirs, but fail 
even to keep them where they are unless other supply should 
be secured. 

With this fact before us, and the fact also that the dam at 
Holden, if ordered, could not be made ready for use much 
under a year, the Committee have considered the question and 
recommended the taking by act of Legislature, at an early date, 
of further high service supply; and in their judgment, that 
provided by Kettle Brook, so called, is most convenient, most 
economical, and most advantageous in every way. 

It is not known by the Committee what the cost of this un- 
dertaking would be, but it is, in their judgment, desirable to 
take early action looking to the investigiition of the matter and 
acquirement of the stream. 

It is also recommended that the city secure from the Legis- 
lature the right to take waters from the Asnebumskit and Pine 
Hill reservoir as a provision for prospective future supply for 
the low service. 

The acquirement of Kettle Brook would add about 722,475,- 
000 gallons to our high service supply, and could be drawn 
into low service at any time when needed, then making a 
grand total of about 2,436,726,000 gallons available. 

As long as this was sufficient, there would be no need of the 
Asnebumskit and Pine Hill addition, but we should secure the 
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right to it against future needs. The draft on the water system 
has doubled in the past ten years. Should that be repeated in 
the next ten, it is probable that it would be necessary to have 
such an addition to the supply. 

Respectfully submitted. 

Alderman F. W. GROUT, Chairman, 

Alderman H. R. KING, 

Alderman W. C. JEWETT, 

President of Common Council T. P. BROWN, 

Councilman G. M. RICE, 2d., 

Councilman W. H. BURNS, 

Councilman F. J. HOUSTON. 



REPORT 



OF THE 



WATER COMMISSIONER. 



To the Joint Standing Committee on Water : — 

Gentlemen: — I herewith submit for your information, the 
following report of the Water Commissioner, for the year 
ending November 30, 1894. 

Water Supply. 

The Lynde Brook reservoir, owing to the light rainfall and 
the heavy draught from this source, which supplies all the high 
service, and also quite a portion of the low service, has been 
drawn down to a point which has caused much anxiety, lest the 
supply from this source would fail to meet the demands made 
upon it, and to guard against the possibility of failure from this 
source, steps were taken to obtain a temporary supply from the 
Kettle Brook system, provided it became necessary so to do. 

The present condition of the water supply brings to mind the 
importance of at once providing an additional storage reservoir 
for the present, as well as the future growth of the city, par- 
ticularly through a series of dry years, and in doing this, all 
sources from which an ample supply can be obtained, should be 
carefully considered so that when fully developed it will prove 
to be the proper one, and sufficient for all the needs of the city 
for many years to come. This subject will be fully outlined by 
the City Engineer in his report. 
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Beservoirs. 

Advantage has been taken of the low state of the reservoirs to 
remove stumps and vegetable growth from the uncovered sur- 
faces in all the reservoirs, thereby improving the quality of the 
water. 

At Holden the dwelling-houses, bams and sheds on the 
Foster, Thurston, Chapin, Wadsworth and Chamberlin farms 
have been removed from the city land, and all the cellars filled 
up, the grounds graded and fenced with stone wall, making a 
decided improvement in the general appearance, and removing 
every possible danger of pollution from this source. 

Distribution. 

The system of distribution has been extended and improved 
to a large degree in various sections of the city, on both the 
high and low service lines. During the year, twenty-two thou- 
sand nine hundred and fifty (22,950) feet of cast iron pipe have 
been added, making a total of 138.99 miles of main pipe now 
in use. Twenty-two thousand three hundred and ninety-five 
(22,395) feet of cast iron pipe have been laid in place of cement 
lined main pipe taken out, leaving the amount of cement pipe 
still in use 9.11 miles. 

Pipe Lines. 

In my last report, mention was made of the importance of a 
line of 20-inch cast iron pipe being laid in Leicester street be- 
tween Lynde Brook reservoir and Montague street in place of 
the 12-in., 16-in., 18-in. and 20-in. cement lined main pipe be- 
tween those points. One thousand eight hundred (1,800) feet 
of which have been replaced with 20-in. cast iron pipe in the 
present location of Leicester street near Gates lane, and 
one-thousand (1,000) feet of the 20-in. high service main re- 
laid in the new location of Leicester street at this point. 

The completion of the 16-in. main line of low service through 
June and Highland streets has improved the circulation and 
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pressure for fire service at the north end of the. city very 
materially. 

The details of pipe lines laid in other localities, on both the 
high and low service systems, together with other work done by 
the department during the year, are given in the tables which 
are included in this report. 

Recommendations . 

First. That the whole amount of cement lined pipe now in 
use be taken out and replaced with cast iron pipe of larger 
dimensions the coming year. 

Second. That a line of low service main pipe be extended 
through Millbury street to Quinsigamond, to relieve the high 
service by supplying the greater portion of that territory from 
the low service system. 

Third. That some action be taken in relation to the opening 
of hydrants by the department for every purpose for which 
water in large or small quantities can be used, such as puddling 
trenches, flushing sewers, construction and repair work, street 
sprinkling for sweeping streets, road rollers, etc., for which no 
return of the amount of water used is made, and the cost to 
this department for repairs from such use of hydrants is a large 
item of expense. 

Service Pipes. 

Three hundred and sixty-four (364) applications for water 
have been received. All but five (5) have been put in, and 
seven (7) left from last year have been acted upon, making 
three hundred and sixty-six (366) added during the year. 

For quantity of pipe used see table of service pipes. Forty- 
three (43) service pipes have been changed, either for a larger 
size or to replace those filled with rust, for which five hundred 
and seventy-three (573) feet of pipe were laid at an expense to 
the city of $353.84, and two thousand one hundred twenty-two 
(2,122) feet laid for individuals at an expense of $806.84. 

Nine thousand four hundred and sixty-three (9,463) feet of 
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temporary mains have been laid, the persons thus supplied 
paying the expense of trenching and laying, and for pipe ex- 
ceeding one hundred (100) feet. 

Two thousand six hundred and one (2,601) tons of pipe and 
special castings from Warren Foundry and Machine Co., of 
Phillipsburg, N. J., and forty-seven (47) tons of castings from 
Bice, Barton and Fales Machine and Iron Co., were received 
during the year. 

Value of stock and tools on hand Nov. 30, 1894, $66,972.59. 

Bills have been rendered to the City Treasurer to the number 
of 1,401 amounting to $23,393.94. Number of abatements, 
23, amounting to $384.71. 

Amount of bills in hand of Treasurer November 30, 1894, 
$5,898.90. 

Amount collected during the year, $21,487.41. 

Elevation of Besebvoibs above Main Stbeet at City 

Hall. 

Lynde Brook Reservoir, 

Rollway, 347.67 feet. 

Top of dam, 351.67 *• 

Bottom of pipe, 310.27 " 

Holden Storage Reservoir. 

Rollway, 269.88 feet. 

Top of dam, 274.88 " 

Bottom of pipe, 239.78 *' 

Holden Distributing Reservoir. 

Rollway, 177. feet. 

Top of dam, 182. 

Bottom of supply pipe, 168.45 " 

Bottom of waste pipe, 167.75 *' 

Bell Pond, surface of water, 185.5 feet. 

Hunt reservoir, 177. ** 

Elevation of Main street at City 

Hall above tide water, 481. *' 

Water pressure at City Hall, high 

service, 150 pounds. 

Water pressure at City Hall, low 

service, 70 ** 
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Cbment-Lined Main Pipe in use November 80, 1894. 





2" 


8" 


4" 


6" 


8" 


10" 


12" 


16" 


18" 


20" 


Total. 


1864 






687 








6,886 


2,011 


1,726 


1,066 


10,816 


1866 


144 




2,861 


1,077 


1,628 






776 






6,871 


186G 


100 








286 






971 






1,866 


1867 




647 




699 














1,246 


1868 


149 




1,604 
















1,768 


1869 


1,290 




1,033 
















2,828 


1870 


190 




3,696 


2,294 


219 












6,298 


1871 


116 




449 


718 


838 












1,620 


1872 






608 






• 


2,000 








2,668 


1873 






649 


4,784 


4,407 












9,740 


1874 






422 


790 


1,078 












2,286 


1876 








287 














287 


1877 










100 


1,863 










1,463 


18&0 












1 












Total ft. 


1,988 


647 


11,768 


10,649 


7,946 


1,363 


7,886 


8,768 


1,726 


1,066 


48,116 


" Miles. 


.376 


.122 


2.227 


2. 


1.6 


.266 


1.389 


.711 


.326 


.2 


9.11 
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Service Pipes Laid to November 80, 1894. 







For City. 


For Individualh. 
















No. 






Feet. 


Miles. 


Feet. 


Miles. 




Prior 


to 1884 


146,755.78 


27.604 


146,636.62 


27.770 


6,36 r 




1884 


9,807.5 


1.857 


14,897.42 


2.821 


458 




1885 


7,866.5 


1.395 


12,822.9 


2.428 


866 




1886 


8,673.58 


1.642 


14,029.58 


2.657 


438 




1887 


9,674 


1.832 


11,418.25 


2.162 


469 




1888 


8,814.76 


1.669 


18,872 


2.627 


431 




1889 


lt),021.75 


1.898 


11,264.5 


2.138 


472 




1890 


9,300.58 


1.761 


13,972.9 


2.644 


449 




1891 


9,307.5 


1.762 


14,276.66 


2.704 


483 




1892 


10,012.58 


1.896 


12,808.25 


2.424 


506 




1898 


8,616.25 


1.631 


11 ,064 


2.095 


430 




1894 


7,218 


1.867 


11,035 


2.09 


366 




244,568.77 


46.814 


288,093.08 


54.65 


11,235 



Bespectfully submitted. 

JOHN G. BRADY, 



Water Commissioner. 



December 20th, 1894. 



REPORT 

OF THE 



WATER REGISTRAR. 



To the Joint Standing Committee on Water: — 

Gentlemen: — In compliance with the ordinance relating to 
water, I herewith submit my annaal report as Water Registrar. 

Three hundred and sixty-four (364) applications for water 
were received during the year and placed in the hands of the 
Commissioner. 

The following bills for water were given to the City Treas- 
urer for collection : 

For metered water, 19,939 bUls, amoaDting to $182,654 91 

For annaal rates, 945 biUs, amounting to 12,962 88 



Total bUIs, 20,884 Total amount, $195,617 29 

Total amount of revenue received for the year ending Nov. 
30, 1894, $185,940.02. Of this amount $4,534.47 was from 
uncollected bills in the hands of the Treasurer Nov. 30, 1893. 

The amount of uncollected bills in the hands of the Treasurer 
Nov. 30, 1894 was $16,909.38. Of this amount $6,500.27 was 
due from the Sewer department and for Street Sprinkling. 

During the year the sum of $2,226.34 has been deducted 
from the amount charged for water rates and metered water, 
owing to changes from annual to metered rates, vacant tene- 
ments and adjustments of bills of water takers. 

The quantity of metered water furnished during the year 
ending Nov. 30, 1894, including water used for street sprink- 
ling was as follows : 

From Sept., 1893, to March, 1894, 529,973,072 gallons. 

From March, 1894, to Sept., 1894, 635,387,683 <* 



Total, 1,065,860,755 



It 
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The number of new meters set during the year was 414, mak- 
ing the total number now in use 10,384. 



Ktwdr 




Sizes. 




tin. 


|ln. 


lin. 


UiD. 


2 in. 


Sin. 

. . 
72 

• • 

• • 

• • 

• • 

3 

. . 

. . 
76 


4 in. 

1 
19 

a • 
. . 

4 
1 

• • 

• • 

25 


6 in. 

. 
5 

• • 

• • 
• 

1 

• • 

• • 

• • 

6 


Sin. 

• • 

1 
1 


Total. 


B. & F. Pie 
Unfon Rot 
Crown . , 
Desper . . 
Doplex . . 
Empire . . 
Grem . . . 
Hersey . . 
Shedd . . 
Worthingt 


ton . 
ary . 

.on . 


1110 

7058 

15 

733 

2 

2 

2 

483 

2 

1 


184 

304 
2 

18 

... 
... 

• . • 
81 

... 

* . • 


10 
188 

• . • 

... 

... 

... 
1 
1 

... 

. • . 


119 

1 

... 
... 


6 

151 

... 

. • • 

... 

. . . 

1 

2 

• • • 


1261 

7867 

17 

761 

2 

2 

12 

469 

2 

1 


Total . . . 


9858 


489 


150 


120 


160 


10384 



Seventeen new elevators were put in the past year, twelve 
on high service and five on low service, making the number 
now in use on high service 140 and on low service 135, a total 
of 275. 



DwBLUNOS, Persons, Fixtures, Etc., Assessed for Water in the City of 

Worcester. 
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44 



I desire to call your attention to the present method of 
putting in main pipes under what is known as the guarantee 
system. 

For several years the city has been putting in long lines of 
pipe where no revenue can be expected for some years to come. 
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The present method is for an interested person to obtain a 
blank petition and agreement, and circulate for signatures of 
other interested persons, and in most cases assures all who sign 
that it is a mere matter of form required by the Water Depart- 
ment, and that the signers will not be called upon to pay 
anything. 

After the pipes are laid and bills rendered to the signers, in 
accordance with the agreement signed by them, trouble com- 
mences. We find those who were the most anxious for water 
are just as anxious to avoid paying for it. . The City Treasurer 
has at present a large number of uncollected bills in his hands 
against persons who signed the agreement, with no possible way 
of collecting them, as the parties are not water takers. No 
agreement should be accepted until each individual signer has 
been interviewed by the proper authority as to their financial 
standing as well as to their knowledge of the import of the 
agreement signed by them. 

During the year a large amount of pipe has been laid ex- 
pressly for fire purposes, where no revenue can or ever will be 
obtained, consequently the benefit is for the individual or cor- 
poration in the form of lower rates of insurance. 

If our present system of putting in pipes is continued, and 
an additional water debt created every year, it is only a ques- 
tion of time when the revenue for water will not be sufficient to 
meet the running expenses of the department, interest and 
sinking fund accounts. 

Bates. 

I am still of the opinion that our water rates should be 
changed. I have in former reports urged this step to be taken. 
By our present tariff of rates it is easy to waste more or less 
water and reduce the size of the bill. It does not seem to be 
good business policy to encourage water takers to waste water 
for the purpose of paying less money for more water. In order 
to more fully call your attention to this subject at this time, I 
quote from my report of 1892. 
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<<Ihave hitherto called your attention to our tariff of water 
rates as operating unjustly to water takers, and especially to 
small manufacturers. It also places a premium on waste of 
water. As at present constituted, we have three rates estab- 
lished : namely, one thousand gallons or less per day, twenty- 
five cents per thousand ; for one thousand to five thousand gal- 
lons per day, twenty cents per thousand gallons ; for from five 
thousand to fifteen thousand gallons per day, fifteen cents per 
thousand gallons. For all amounts to any single consumer 
over fifteen thousand gallons per day, at such special rates as 
may be fixed by contract with the Committee on Water. It will 
be observed why our present rates place a premium on the 
waste of water. For instance, A uses 1,000 gallons of water 
per day, or 183,000 gallons per six months, and pays twenty- 
five cents per thousand, amounting to $45.75. B watches his 
meter and finds that he is going to use just 183,000, and reasons 
at once, if I use 183,000 gallons of water my bill will be 
$45.75, but if I waste 500 gallons I will get a twenty-cent rate, 
and my bill will be $36.70 ; by wasting 500 gallons of water B's 
bill is $9.02 less than A's, although B has used 500 gallons more 
water than A.'* 

This premium for waste of water should be abolished and a 
new schedule adopted. Our rates for domestic purposes are 
very low ; in fact, lower than in any other city in New England, 
New Bedford alone excepted. 

While I am a strong advocate of low water rates, I can see 
no prospect for an immediate change in rates for domestic pur- 
poses, for the following reasons : Our Interest and Sinking 
Fund accounts are growing rapidly ; no money has been appro- 
priated from the tax levy for Water Works Construction during 
the past thr§e years ; all money used for Water Works Con- 
struction has been obtained by a water loan, and an expenditure 
of thirty thousand dollars per year for replacing cement-lined 
pipe with cast iron ; and with all these expenses paid out of 
revenue received for water, it will be impossible to reduce water 
rates for domestic purposes. 

When all of the cement pipe is removed there will be a 
saving of thirty thousand dollars per year of the water revenue, 
thereby enabling the city to reduce rates all along the line. 
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Ample revenue should be received from the sate of water to 
pay interest on water bonds, to contribute to Sinking Funds for 
the purpose of paying water bonds when due, and for the main- 
tenance account of the department. 

The department should be conducted with economy, but not 
with a view of showing how large a revenue can be accumulated. 
When the revenue of the department exceeds the amount to be 
paid, as heretofore mentioned, and as provided for in the Char- 
ter, water rates should be reduced. 

I trust that the coming year this subject will be given careful 
consideration, and as a result that a radical change will be 
brought about. 

Respectfully submitted. 

GEO. E. BATCHELDER, 

Water Registrar. 
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COMMITTEE ON WATER. 



To the Joint Standing Committee on Water: — 

Gentlemen : — In accordance with the provisions of the Or- 
dinances of the City I respectfully present the following report : 

A careful inspection at frequent intervals during the year has 
been made of the dams apon the Lynde and Tatnuck brooks 
reservoirs and the different structures found to be in excellent 
condition. 

A very valuable and important feature has been added to the 
main pipe leading from the Holden supply, in the form of a Yen- 
turi meter, which will enable all of the water drawn from this 
source to be accurately measured ; and this in connection with 
the weirs which have been constructed for measuring whatever 
waste may occur, will determine the value of the entire water- 
shed. These measurements will prove of the greatest import- 
ance in the study of the sheds of the city reservoirs and also in 
the consideration of adjoining water-sheds which may hereafter 
be required to further develop the water supply ; and with the 
introduction of similar arrangements at the Lynde Brook reser- 
voir, which your Committee has ordered, not only the separate, 
but the combined draft can be obtained and other information 
of great value acquired. 

The unfortunate situation in which the City finds itself in 
respect to its water supply emphasizes what has been considered 
possible under conditions of a low rainfall. While the precipi- 
tation for the past year has been considerably below the average, 
yet it is higher than the average for the years '82 and '83, and 
well illustrates the necessity of providing against the dry periods 
which are certain to recur. The test of experience has proved 
that in making provision for a water supply, failures have re- 
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suited when the calculation has been based upon the assump- 
tion of a yield from the available shed of an amount not possi^ 
ble to collect, and for reliability the minimum and not the 
average fall should be taken as a basis of calculation to ascer- 
tain the amount to be expected. Under the present system of 
distribution a large per cent, of the amount collected* in the 
Lynde Brook reservoir has been drawn into the low service 
through the Hunt reservoir, which together with the excessive 
draft by elevators, has resulted in crippling this portion of the 
service. As the failure has occurred at Lynde Brook, the pop- 
ular notion exists that this is the point where the City is weak 
in its water supply, but on the contrary it is the low service 
that needs augmenting. If the supply from Leicester had been 
used exclusively for high service purposes and the entire vol- 
ume for the low service supply had been drawn from Holden, 
the storage of that reservoir would have been exhausted in Sep- 
tember. One of the fruitful sources of depletion in the high 
service system is the manner in which water is supplied for 
elevator service. The records of the Water Department show 
that no less than 149,000,000 gallons have been drawn for this 
purpose during the past year, and as the reservoir was not filled 
last spring by several feet, being affected by this draft last year, 
we have as consequence a loss exceeding 200,000,000 gallons, 
which would be available to-day had some other motive power 
been used. As above stated, the Lynde Brook supply is not 
the point of weakness. If the water from this source is used 
primarily for high service purposes, without the elevators being 
attached, there is ample water at the present rate of consump- 
tion for a population five times that now supplied, which is sufS- 
cient for some years hence, as the future growth will not be in 
its greater part upon the hills supplied from this service. 

If the quantity which it has been customary to draw into the 
low service is reduced and drawn only in amount to equalize 
and assist the low service in its proper proportion, and the bal- 
ance is drawn from the Holden supply, is the present system 
capable of meeting the demands so made upon it ? The rain- 
fall for the past twelve months upon the Lynde Brook water- 
shed has amounted to 32.88 inches, and in looking over the 
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record of rainfall kept at this point for the past twenty years, I 
find that in the years of 1879 and '80 an average of 36.18 
inches of rain fell, and again in the years of 1882 and '83 an 
average of but 32.37 inches of rain. The records of the Boston 
Water Works, upon the rainfall on the Sudbury River water- 
shed, show the precipitation for the years of '79 and '80 to 
average 39.798 inches, of which but 38.6% was collected; and 
for the years of '82 and '83 an average rainfall of 36.08 inches, 
of which 40.04% was collected. 

As a basis of calculation suppose we assume a dry period, 
such as experienced in '82 and '83, and that 40% of the rainfall 
. is available. The effective shed of the two reservoirs is about 
4,876 acres in area, from which on the above basis of amount 
collected would produce 1,714,251,784 gallons; and if we were 
fortunate enough to commence the dry period with two full 
reservoirs, there would be, at the present rate of consumption, 
a deficiency of 211 days supply during the second year. 

Again, let us assume that the dam is built at the Seagrave 
site on Tatnuck brook and we are able to add its pondage to 
the available supply with which to commence the dry period. 
It has been estimated that this reservoir would impound 
468,436,000 gallons, which would still leave a deficiency of 133 
days, and if 150,000,000 gallons of the total amount used the 
past year by elevators were available for other uses, there 
would still be a deficiency of ninety days supply. I believe 
that this presentation is sufficient without further elaboration 
to show the necessity of an increase in the water supply of the 
City, and while I anticipate that it may be thought that this 
presents an extreme case, yet long continued meteorological 
observations show that these dry periods are certain to recur, 
and that no water supply is reliable which fails to provide for 
them. It should also be borne in mind that in some years of a 
greater rainfall than that used in the above calculation a smaller 
per cent, is collected. 

Distribution. 

The distribution system, as it exists to-day, is very much in 
need of correction. The requirements consequent upon the 
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growth of the City being greatly in excess of the capacity of 
many pipes to supply in a satisfactory manner* It is simply 
the result of a rapidly growing community and the inability of 
a portion of the system laid thirty years ago to meet the 
demands made upon it to-day. Several of the outlying dis- 
tricts, through necessitation, that now are dependent upon the 
low service, should be transferred to the high service system 
for a suitable fire protection, while some of the more central 
localities that now "ire supplied from the high service, should 
be attached to the low service. All of the old cement pipe 
should be replaced with cast iron of greater capacity as rapidly 
as circumstances will permit, in order to meet any possible de- • 
mands in case of a serious fire. The attachment of the districts 
that could properly be supplied from the Holden source, with the 
consequent increased draft upon this system, should receive care- 
ful consideration ; for with the draft as it exists to-day the loss of 
pressure is seriously felt in many localities. Large pipes of 
sufficient capacity to generously maintain the required maximum 
volume and effective head are of the utmost importance as a fire 
protection, for the lack of these has cost several cities most dear. 
An experiment was made on November 26 to determine 
the Monday draft and the maximum hourly draft on that day 
upon the Holden supply, which the following table will explain : 



Datb. 


Hour. 


Mbtbr 
Rbadino. 


Draft in 
Cu. Ft. 


Rbmarks. 


Nov. 26. 


6 A.M. 


28,076,000 








7 ** 


28,095,000 


19000 






8 ** 


28,124,000 


29000 






9 •* 


28,156,000 


31000 


Draft for 24 hours, 3,291,200 gals. 




10 ** 


28,191,000 


36000 


" 6 A.M. to 6. P.M., 2,296,360 " 




11 " 


28,215,000 


24000 


" 6 P.M. to 6 A.M., 994,840 *« 




12 M. 


28,248,000 


28000 






1P.M. 


28,263,000 


20000 


Max. draft at rate of 6,462,720 gallons 




2 ** 


28,290,000 


27000 


per 24 hours. 




8 *» 


28,315,000 


25000 






4 " 


28,339,000 


24000 






6 ** 


38,362,000 


23000 






6 ** 


28,388,000 


21000 




Nov. 27. 


6 A.M. 


28,516,000 


133000 





As seen by the table the maximum hourly draft is nearly 
double the rate for the 24 hours, and in case of a serious fire 
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the maximum amount might be increased to double or a greater 

volume, which illustrates the necessity of having pipes of ample 

capacity. 

Recommendations. 

Upon considering the situation existing to-<lay, I am clearly 
of the opinion that the City is in no way provided to guard 
against periods of extreme drouth. Should the present be fol- 
lowed by another season of low rainfall an exigency will undoubt- 
edly arise that will tax the best efforts to mitigate, and I earnestly 
recommend that the necessary measures be taken to provide the 
right to take additional water should necessity require. Perhaps 
it may be pertinent at this time to briefly outline what is required, 
in my opinion, to improve the system of the City's water sup- 
ply. I believe that as soon as possible the 30-inch main pipe 
should be extended from a point near the distributing reservoir 
to the main dam at Holden, and advantage taken of the forty 
pounds additional pressure which this would ensure to assist the 
increased draft which must come from this source to relieve the 
Leicester reservoir, and at the same time replace the remaining 
portion of the old cement pipe with iron of proper sizes to pro- 
vide for the increased pressure. Construct a new dam at the 
Seagrave site on Tatnuck brook of sufficient height to flow 
nearly to the outlet pipe from the present reservoir. 

Dispense with the small Hunt distributing reservoir and con- 
vert what is now the low service pipe from the Leicester system 
into a second high service pipe, to be extended upon the west 
side of the City, and from which provide the adjoining hill 
xlistrict with a good fire protection, which they lack to-day. 
Continue this extension to the northerly part of the City and 
connect with the present high service pipes, thereby more than 
doubling the efficiency of the system as it now is. Disconnect 
the Millbury Street and Quinsigamond district from the high 
service and supply the hill in the lower portion by an extension 
from College Street. Should the elevator service be discon- 
nected from the Leicester supply, there will be available a large 
volume of water from this reservoir to assist the low service, 
which can readily be accomplished through connections with 
that system at suitable points controlled by gates and relief 
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valves, by which the amount so drawn can be regulated, and 
the entire system operated as a whole. With the introduction 
of the meter now ordered by your committee for the Lynde 
Brook service in connection with the existing one at Holden, 
the proportionate supply from each reservoir can be regulated 
to a nicety. The conditions would then exist for an intelligent 
control of the entire available amount, avoiding the possible 
depletion of one reservoir at the expense of the other. As the 
Leicester supply can always be drawn into the low service, this 
portion of the system should be zealously guarded and free 
from the conditions of compulsory draft into low service through 
weakness of distribution. To strengthen this portion of the 
service, I think it advisable to lay an additional main supply 
pipe from the proposed lower reservoir at Holden, of sufficient 
capacity, to relieve the present main of the 16-inch distribution 
pipe at June Street, and enter the City by way of May Street, 
connecting with the 16-inch pipes in Park Avenue and Main 
Street, and continuing its course by way of Hammond Street 
and Quinsigamond Avenue to the junction of Cambridge Street. 
By this plan provision will be made for ample volume and 
pressure for the New Worcester, Island and Quinsigamond 
districts, and in connection with the newer existing mains from 
the Holden supply, the entire City will then be well provided 
for, ready at all times to meet any demands; and when 
occasion shall require, the waters of Kettle Brook and the 
Asnebumskit can add their stores by gravitation to pulsate 
through the veins and arteries of a greater Worcester. Such, 
in brief, is a plan I respectfully submit for your consideration, 
believing that the interests of the City urgently require the forti- 
fying of its water supply. I am indebted to the Water Registrar, 
Mr. Batchelder, and the Commissioner, Mr. Brady, for informa- 
tion in regard to the Water Department. I also desire to 
recognize the valuable aid rendered by the assistants in the 
Engineering Department, and thanking the Committee for the 
courtesy received from them while prosecuting work under 
their direction, this report is respectfully submitted. 

FRED'K A. MoCLURE, Qiiy Engineer. 
Worcester, Dec. 20, 1894. 
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To the Honorable City Council: 

The report required by the ordinances in the month of Decem- 
ber, from the water commissioner, for the year ending with the 
30th day of November, 1895, is herewith submitted : — 

Eebebvoibs. 

I am pleased to report that every branch of the department, 
including the reservoirs and grounds connected with them, are 
in excellent condition at the present time. 

The Yenturi meters, ordered late last season, have been 
placed in position on the main lines of pii)e leading from the 
Lynde brook reservoir, and with the one placed on the Holden 
supply main last season, enable us to obtain accurate measure- 
ments of all the water used by the city. 

Water Supply. 

The water supply at the present time is in a much more satis- 
factory condition than at a corresponding date last year. At that 
time, owing to the severe drouth, and the necessary increased 
draft from the reservoirs during the dry period, the supply was 
nearly exhausted, necessitating the securing of a temporary sup- 
ply from another source to provide for the needs of the city 
during the winter months. 

This supply was obtained from the Kettle brook system and 
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conveyed through a wooden conduit into the water-shed of 
Lynde brook reservoir. This system has since been secured as 
a permanent addition to the water works of the city, and con- 
nected with the Lynde brook reservoir by a 30-inch cast iron 
pipe conduit, thereby giving assurance of an ample supply to 
meet the demands of the present and near future. 

DiSTKIBUTION. 

The policy inaugurated some years ago of taking out the old 
cement-lined main pipe and replacing it with cast iron pipe of 
larger capacity, has been continued, and much improvement 
accomplished in this direction during the year. Plans and 
estimates have been prepared for the further improvement of 
the pipe system, which will be introduced and carried forward 
as rapidly as x>ossible, so that when completed, it will constitute 
a much improved pipe system, and ample in size to provide for 
the future growth of the city. 

The length of pipe laid in extending the mains during the 
year was 3.88 miles, and the total length of main pipe now in use, 
143.4 miles. The amount laid in place of worn out cement pipe 
taken up or abandoned was 5.53 miles, leaving a total of the old 
cement pipe still in use of 4.3 miles. 

Early in January proposals were issued for furnishing the 
department 2,671 net tons of cast iron water pipe and 3^ net 
tons of special castings, the price per ton to include delivery in 
Boston & Aibany railroad yard, Worcester, Mass. 

Bids were received from three parties, viz. : 

Warren Foundry Co., pipe, $18 00 per ton; castings, $40 00 per ton. 
McNeal " '* " 18 36 " " 40 00 " 

Reading " " " 18 55 " " 40 00 " 

Contract was awarded Warren Foundry Co., the lowest 
bidder. 

In July, proxk)sals were again issued for about 1,200 net tons 
of 24- inch cast iron pipe and fifty tons special castings, to be 
used in relaying the main line of pipe in Main street, between 
Gates lane and Lynde brook reservoir, the pipe and specials 'to 
be delivered on New York & New England railroad side track 
South Worcester, Mass. 



BidB ^^te ^received from '-tkree parties, viz. : 

Warren Foundry Co., pipe, ^920 00 pe^ ton; cUdtings, Vi6 00 ;per ton. 
"ItfcNeal " " '• 20 00 " " 50 00 " 

Anniston " " ** 19 00 " ** "JIO 00 " 

^Contract irwarded to AnniHton Foondiry Co., the lowest 
^bidder. 

The ^details of the amount of pipe laid and relaid, number of 
gates aiud hydrants added during the year, also the rainfall at 
the reservoirs, together with the elevations of the different 
reservoirs connected with the water works, are given in the 
following tables, which are included in this report : 
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Cbhent-Lined Main Pipe in Use November 30, 1896. 
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Service Pipes Laid to November 30, 1896. 
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1886 


8,673.68 


1.642 


14,029.68 


2.667 


438 


1887 


9,674 


1.8S2 


11,418.26 


2.162 


469 


1888 


8,814.76 


1.669 


13,872 


2.627 


431 


1889 


10,021.76 


1.898 


11,264.6 


2.13S 


472 


1890 


9,300.68 


1.761 


13,972.9 


2.644 


449 


1891 


9,307.6 


1.762 


14,276.66 


2.704 


483 


1892 


10,012.68 


1.896 


12,803.26 


2.424 


606 


1893 


8,616.26 


1.631 


11,064 


2.096 


4S0 


1894 


7,218 


1.367 


11,036 


2.09 


366 


1896 


7,469 


1.414 


12,407 


2.36 


366 




262,037.77 


47.728 


300,600.04 


66.9 
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WATER OOMBaSSIONER. 



Elevation of Besebyoibs AlBOYe Main Stbeet at Citt 

Hall. 



Arnold reseiroir, 


638.87 feet. 


Paxton '* 


609.71 " 


Mann << 


487.97 '' 


Kent's " 


370.67 '' 


Lynde Brook Beaervoir. 




BoUway, 


347.67 feet. 


Top of dam, 


351.67 " 


Bottom of pipe, 


310.27 *' 


Holden Storage Reservoit 


• 
 

a 


BoUway, 


269.88 feet. 


Top of dam. 


274.88 *« 


Bottom of pipe, 


239.78 *' 


Holden Distributing Reservoir, 


Bollway, 


177 feet. 


Top of dam. 


182 " 


Bottom of supply pipe. 


168.45 '< 


Bottom of waste pipe. 


167.75 " 


Bell pond, sarfaoe of water. 


185.5 


Hant reservoir. 


177 '' 


Elevation of Main street at City 




Hall above tide water. 


481 " 


Water pressure at City Hall, high 




service. 


150 pounds. 


Water pressure at City Hall, low 


1 


service. 


70 pounds. 



In addition to the service pipes, which are reported in tabu- 
lated form, there have been thirty- three (33) service pipes 
changed, for which 588 feet of pipe was used in the street and 
3,188 feet on the premises of the owner. 

9,563 feet of temporary mains have been laid, the persons 
thus supplied paying the expense of trenching and laying, and 
for pipe exceeding one hundred feet. . 
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Yalae of stock and tools on hand November 30, 1895, $86,- 
786.65. 

Bills have been rendered to the city treasurer to the number 
of 1,788, amounting to $25,554.36. Number of abatements 
twenty-two, amounting to $261.66. Amount of bills in hands of 
treasurer, November 30, 1895, $4,120.95. Amount collected 
dnring the year, $27,070.75. 

Respectfully submitted, 

JOHN G. BRADY. 

Water Commissioner. 



REPORT OF THE WATER REGISTRAR. 



To the Honorable City Council of the City of Worcester: 

Gentlemen : — In compliance with the ordinance relating to 
water, I herewith snbmit my annual report as Water Begistrar. 

Three handred and sixty-five (365) applications for water 
were received during the year and placed in the hands of the 
commissioner. 

The following bills for water were given to the City Treasurer 
for collection : 

For metered water, 20,663 bills, amounting to $185,622 90 
For annual rates, 998 bills, amounting to 13,906 37 



Total bills, 21,661 Total amount, $199,529 27 

Total amount of revenue received for the year ending November 
30, 1895, $200,255.51. Of this amount $11,037.05 was from un- 
collected bills in the hands of the Treasurer November 30, 1894. 

The amount of uncollected bills in the hands of the Treasurer 
November 30, 1895, was $8,632.08. 

During the year the sum of $1,678.73 has been deducted from 
the amount charged for water rates and metered water, owing 
to changes from annual to metered rates, vacant tenements and 
adjustment of bills of water takers. 

The quantity of metered water furnished during the year 
ending November 30, 1895, was as follows : 

Elevators, 154,676,854 gallons, 

Motors, 8,029,754 '' 

Schools, 24,617,639 *' 

Churches, 773,792 '' 
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Hotels, 

Stables, 

Fire Department hoases, 

Mannfactnring purposes, 

Stores, offices, saloons, etc., 

Steam and electric railways. 

Domestic purposes. 

For Wm. T. Merrifield, 
Street Sprinkling Department, 

Total, 



8,383,345 gallons, 

6,888,921 

1,595,132 

186,286,416 

67,265,405 

105,986,614 

502,150,169 



1,066,654,041 

4,505,655 

50,333,058 

1,121,592,754 



From the two latter amounts of the Street Sprinkling Depart- 
ment and William T. Merrifield, no revenue is received. 

The number of new meters set during the year was 456, 
making the total number now in use 10,807. 

Classification of Meters. 



Kinds. 



B. and F. Piston. . 
Union Rotary . . . 

Crown 

Desper 

Duplex 

Empire 

Gem 

Hersey 

Shedd 

Worthington . . . 
Thompson . . . . . 

Total • 



I" 



1037 

7469 

13 

642 

2 

2 

2 

558 

2 

1 

1 



Sizes. 



9729 



1" 


1" 


li" 


116 

335 

2 

14 


8 
156 


126 


44 


1 

1 


1 


511 


166 


127 



2 



fi 



6 
157 



166 



3" 


4" 


6" 


8" 


72 


1 
21 


5 


1 


3 


3 

1 


1 




75 


26 


6 


1 



Total 



1168 

8342 

15 

656 

2 

2 

11 

607 

a 

1 
1 



10,807 



Seven new elevators were put in the past year, making the 
total number now in use 282. 
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WATER REGISTRAR. 



Dwellings, Pebbonb, Fixtures, etc., Assessed for Water 

IN THE City op Worcester. 



Dwellings, 


10,404 


Baths, 


11,844 


Families, 


21,277 


Water-closets, 


25,846 


Stores, 


1,168 


Hose, 


6,407 


Offices, 


828 


Boilers, 


1,796 


Saloons, 


85 


Horses, 


5,241 


Markets, 


104 


Cows or oxen. 


807 


Shops, 


501 


Elevators, 


282 


Stables, 


2,091 


Barber shops. 


84 


Persons using, 


99,039 


Hotels, 


25 


Sinks, 


27,469 


Schools, 


65 


Basins, 


12,991 


Motors, 


53 



FINANCIAL STATEMENT. 

Beceived lor metered water and fixed 

rates, 1894 bills, tll,037 05 

Beceived for metered water and fixed 

rates, 1895 bills, 189,218 46 



Total revenne for 1895, 

Expended— 
Pay-roll, laborers, 
Geo. E. Batchelder, salary, 
Clerical labor and canvassing, 
Pay of meter readers. 
Union Water Meter Co., repairs of meters. 
Abatements — water rates, 
Blankets, harness and repairs of same, 
Blank books, stationery and stamps, 
Blacksmithing, 
Care of Hnnt reservoir. 
Castings, patterns and fire clay, 
Coal and wood, 
Cordage, packing and waste. 
Damage by barst of water pipe, sundry 

persons. 
Engineering, 



•200,255 51 



$21,478 89 

1,500 00 

1,299 74 

3,241 63 

2,161 07 

88 86 

116 37 

220 22 

158 53 

200 00 

667 65 

262 23 

234 03 

38 00 

7 54 
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Extra labor, sundry persons, 

Famitnre, bedding and repairs, 

Gas, 

Yentari meters, 

Gravel, wall stone and stone work, 

Hack and horse hire. 

Hardware, tools and repairs of same. 

Hay, grain and straw. 

Hose and coaplings. 

Hydrants, water gates, valves and re- 
pairs of same. 

Bent of land for drinking fountain, 

Insurance on boiler, 

Iron pipe and freight on same, 

SpecisJ castings for iron pipe, 

Iron and steel, 

Labor of men and teams. 

Lanterns, globes, oil, etc.. 

Lead pipe and lead. 

Lumber and carpenter's work. 

Manure and grass seed. 

Medical attendance on horses, and medi- 
cine. 

Meters and repairs, 

Paints, oils and painting. 

Paving, concrete and grading. 

Pipe, fittings, pump repairs and dia- 
phragms, 

Mason work on school-house meters. 

Printing and typewriting. 

Refreshments for laborers, and ice. 

Refreshments for committee and guests, 

Repairs of buildings, boiler and machinery, 

Repairs of catch-basins and sewer repairs, 

Rubber boots and mittens, 

Sewer pipe, cement and sand, 

Taxes in Leicester, 

Transportation of men, and car tickets. 

Traveling expenses. 



$39 56 


3 50 


67 41 


1,827 50 


3 81 


459 50 


843 26 


792 74 


78 90 


4,298 25 


1 00 


20 00 


12,958 09 


1,459 01 


136 71 


9 00 


90 33 


1,293 73 


176 63 


42 20 


29 30 


257 35 


33 26 


93 83 


213 21 


136 72 


263 38 


26 88 


54 00 


26 97 


90 56 


3 75 


71 84 


264 64 


106 56 


23 48 
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Tracking, freight, express and telegrams, $779 14 

Wagons, sleighs, and repairs on same, 219 10 

Washing bedding, 3 50 

Meter honses at Holden and Leicester, 820 17 
Bmei^ncy supply, 16,248 45 

Horses, 500 00 

Labor, etc. , at reservoir, 52 88 



$76,594 86 

Interest on water loan, 64,583 33 

Water loan sinking fund (per order of 

City Council), 3,000 00 

$144,178 19 
Balance transferred to sinking funds, $56,077 32 

Of the balance $56,077.32, the entire amount will be required 
to pay the interest on water bonds and the contribution to the 
sinking funds before the collection of water bills for March, 
1896. 

The income department has been subject to several expendi- 
tures beyond the usual amount by reason of the short supply of 
water in 1894. $16,248.45 was expended in obtaining a tempo- 
rary supply for Leicester reservoir, $1,827.50 for Venturi meters 
and $820.17 for houses for the meters, making a total of $18,- 
896.12, which may be classed as extraordinary expenditures, 
and which will not be required hereafter. 



Remarks and Recommendations. 

Early in the autumn of 1894 the city was confronted with the 
prosjiect of a water famine, and immediate steps were taken to 
prevent such a state of affairs. One of the principal causes of 
the excessive use of water was the large number of hydraulic 
passenger elevators connected with the water mains. Notices 
were sent to persons operating elevators that after a certain 
date, no more water would be furnished for elevator purposes. 
This order seriously inconvenienced business houses that oper- 
ated elevators for freight purposes alone, and after a few weeks 
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the order was modified so as to include only elevators which 
ased from five million to ten million gallons per annnm. 

At the present time elevators which reqnire that amount of 
water are operated by electrical power. For the convenience of 
the owners, water is allowed to remain connected with the 
•elevator, so that in case of accident to the electrical power the 
elvator can be run by water. 

By the addition of Kettle brook and the large rainfall of the 
past season, it would seem that the city is now supplied with an 
abundance of water for years to come. I am of the opinion that 
all elevators now operated by water power should be allowed to 
continue, and that all freight and small passenger elevators that 
may be wanted by citizens be connected with water mains. An 
•excessive amount of water will not be required, and the depart- 
ment will need the revenue from them. 

Your attention is respectfully called to the large amount of 
water furnished Wm. T. Merrifield, Esq., free of charge, and 
apparently for the benefit of the Sewer Department at the ex- 
pense of the Water Department. 

In 1867 the city of Worcester condemned Mill brook, so called, 
for sewer purposes. At that time Mr. Merrifield was using the 
water of Mill brook for manufacturing purposes. In 1875 the 
Joint Standing Committee on Sewers entered into an agreement 
with Mr. Merrifield, in consideration of a release from certain 
•damages, to lay a 10-inch pipe from above Court Mills dam 
to the factory of Mr. Merrifield and furnish 200,000 gallons of 
water per day, and not to exceed 300,000 gallons in any one day. 
For some reason this contract was never carried out, but a 
•O-inch pipe was attached to the street main and water furnished 
Mr. Merrifield in this way. If the quantity of water has been 
used which Mr. Merrifield is entitled to under the contract, then 
the Water Department has furnished over $120,000 worth of 
water for the benefit of the Sewer Department. I fail to see 
why the Water Department should continue to carry out a con- 
tract made by the Sewer Department when it is of no possible 
benefit to this Department. 

The canvass of water takers has been taken by the meter 
readers and is absolutely correct. The state census taken in 
May gave the population of Worcester as 98,687. In November 
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we find the actual number of water takers to be 99,039, the 
estimated number not on pipe lines and who do not take citj 
water 2|600, making at this time a total population of 101,529. 

Respectfully submitted, 

OEOROE E. BATGHELDEB, 

Water Registrar. 



ANNUAL REPORT OF THE CITY ENGINEER. 



To the City Council of the City of Worcester: 

Under requirement of the provisions of Chapter 5, Section 1, 
of the ordinances of the city, I respectfully submit the following- 
reiK)rt: 

The engineering department is so closely identified with the 
work of other departments that to enumerate would be but a 
repetition of matter contained in departmental reports, and sa 
thought unnecessary to be included here. 

The demands upon the department have been rather beyond 
the ordinary, and an increase to the general force employed for 
a time became necessary. This was due to the failure of the 
Lynde Brook source of water supply, which required the pro- 
curing of a certain amount of water from Kettle brook, and later 
to the acquisition of that stream as a permanent source of sup- 
ply. 

On December 23, 1894, the temporary diversion of water from 
Kettle brook was made, to the relief not only of a depleted 
reservoir, but the anxiety of those upon whom devolved the task 
of averting a water famine and possible consequences through 
lack of water for fire purposes. With the uncertain amount of 
precipitation, common prudence could not do less than ensure 
sufficient water for the daily domestic use and possible fire de- 
mands, until such time as the spring freshets should reinforce the 
amount collected. Through an arrangement with the mill 
owners upon Kettle brook, nearly 187 million gallons was drawn 
from that stream. The extraordinarily heavy rains during the 
fall months have about filled the reservoirs, but the sense of 
security afforded by the acquisition of Kettle brook should be 
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none the less satisfying. With the advent of another dry period, 
of which no certain prediction is possible, the water of this 
stream will be required, and the several dams and reservoirs 
should receive early attention and placed in condition compatible 
with their intended use. A 30-inch cast iron conduit with valve 
tower has been built connecting Kent's pond on Kettle brook 
with the Lynde brook reservoir. The excavations for the pipe 
line through the divide separating the two streams reached a 
depth of 26 feet, and in crossing an intervening portion of 
swampy ground an extent of mud some 25 feet in depth was 
encountered. This was passed over by following the required 
excavation with a very compact brush mattress of about 22 feet 
in depth, upon which was placed sufficient gravel to form a bed, 
and the pii>e then laid. Subsequent examinations failed to 
detect the least settlement. 

With the advent of this increase to the supply from the Lynde 
brook reservoir, larger mains for the conveyance of the water 
into the city should be laid at the earliest opportunity. The 
small pipes from this reservoir are entirely inadequate for the 
demands of to-day. 

The attachment of two Venturi meters to the pipe lines at the 
Lynde brook reservoir during the summer afiords the means for 
procuring information relative to the consumption of water. 
The conditions now exist for measuring all the water drawn 
from the different sources of supply for any period, and in con- 
nection with other existing apparatus, information of the great- 
est value to the department is now attainable. 

The several reservoirs have been visited as required by 
ordinance, and with their appurtenances found to be in good 
condition. 

I desire to acknowledge my appreciation of the courtesy 
extended by the various committees with which I have been 
associated, and also to my assistants for the faithful perform- 
ance of work assigned them. 

Eespectfnlly submitted, 

FREDERICK A. MoCLURB, 

City Engineer. 
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